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Attorney: Q.T. lUXlMAf, 



Title: A NOVEL METHOD FOR THE FABRICATION OF W-PLUGS 

Problem(s) addressed by the invention: Ti/TiN films are commonly used as an adhesion/barrier underlayer for W -plugs 
in CMOS and bipolar technologies. With large aspect ratio windows, thicker TiN 51ms (S750A) are required Tor defect-free and 
volcano-free W deposition. Moreover, for improved contact resistance, enhanced TuTiN bottom coverage is'achieved using 
cqllimation techniques during PVTJ deposition. Increased intrinsic stress attendant with thicker TiN films, especially when the TiN 
is deposited at lower temperatures or is collimated. causes these films to crack after barrier and junction anneals, such as when using 
an RTA. In the worst case, high stresses can cause stack dclami nation, lack of W-plug adhesion and ultimately device failure. The 
- present invention prevents such TiN cracking and lifting with the use of a novel W-plug fabrication technique. 



Closest known solution: Use of low-stress TiN films such as plasma-treated CVD TiN that is costly and has low 
throughput over conventional PVD or collimated TiN. 



DESCRIPTION OF THE INVENTION, keyed to drawings, sketches, photographs, etc., sufficient to enable one knowledgeable in 
- the invention's field of technology to understand construction and operation of the invention. 



Summary (30 words or less): Use of an novel processing sequence, specifically the position of the barrier anneal RTA during 
W-plug formation sequence, prevents TiN films from cracking and delamination caused by high stresses. 

Detailed Description: A conventional processing sequence for W-plug fabrication at the contact level (window) is as follows: 
PVD Ti/TiN deposition + RTA + CVD-W deposition + W/TiN/Ti-CMP + Interconnect deposition. Such a sequence frequently 
leads to cracking of the TiN, especially in the field areas where the TiN layer is thick. The proposed invention follows the 
following sequence: PVD Ti/TiN deposition + CVD-W deposition + W/TiN/Ti-CMP + RTA + Interconnect deposition. In the 
proposed sequence, the TiN does not get annealed before the W-plug is deposited and hence cracking is avoided. When the 
W/TiN/Ti stack is polished using CMP. the only TiN left behind on the wafer is that in the W-plugged contacts. This TiN is very 
thin, approximately 5-20% of the original field thickness. Since this is only a fraction of the field thickness, when such a thin TiN 
film is annealed using an RTA, after the W-plug is fanned, no evidence of cracking is seen in the contacts. Thus a defect-free W- 
plug is obtained. 



Advantages: A defect-free W-plug module without cracked adhesion/barrier layers. 



Commercial product(s) or other application in which the invention may be used: All sub-0.25 urn products using our 
core CMOS and Bi-CMOS technologies and their enhancement modules. 



*' Provide the information requested in this box on each page of the submission, as well as drawings, sketches, photographs, etc.*** 
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